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Summaries of Behavior Literature.—The object of practically all
recent text-books of animal behavior has been either the detailed
presentation of the results in some limited field or the concise
definition of the general problems of behavior, with experimental
work presented only as illustrative material. Kafka's Introduction
to Animal Psychology has a somewhat more ambitious program in
attempting to review in some detail the work in all fields of be-
havior. The first volume (7), which is devoted primarily to the
sensory equipment of invertebrates, offers the most extensive
treatment of this field that has yet appeared. It is divided into
eight sections dealing with the tactile, static, auditory, temperature,
chemical, light, spacial, and temporal senses, each carried through
the phylogenetic series of invertebrates. Extensive descriptions
and figures of sensory mechanisms are included with discussions of
the experiments bearing upon their functioning. While this is the
primary subject of the book, it involves the presentation of the
simpler action systems and types of reaction. The arrangement of
the book does not permit of systematic treatment of the latter or
of the general problems of differential sensibility, tropisms and
orientation, modifiability of behavior, etc., but brief discussions of
these are scattered through the different sections under the descrip-
tions of the organisms which have contributed most to the solution
of the problems. In general the author tends to avoid the extreme
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simplification in theories of reactions which has been introduced
by Loeb and his followers. The more complex activities of inverte-
brates, instincts and habit, are reserved for the second volume of
the work. In this the author proposes to deal with the senses of
vertebrates and with the more general problems of behavior. The
value of the present volume is chiefly as a summary of recent experi-
mental literature and in this respect it is certainly the most thorough
and comprehensive general work which is available. When supple-
mented by a more systematic treatment of the problems of behavior
such as the author, perhaps, intends the second volume to be, the
book should prove invaluable as a means of orientation in the
literature of behavior.

Of scarcely less importance for students of invertebrate behavior
is Jordan's Comparative Physiology of Invertebrates (6). Only
one volume of this series has appeared, that dealing with nutrition.
A good bit of behavior material connected with food taking is
included in this and the close relation of the problems of behavior
and metabolism in the lower invertebrates gives interest to the
remainder of the volume. Like Kafka's book, this is almost
encyclopedic in size and scope (760 pages) and a brief review of its
contents must be quite inadequate. The introduction of the
book is devoted to the chemistry of foods and digestion. This is
followed by chapters dealing with each of the invertebrate phyla
and summarizing the chief experimental work upon food taking,
digestion, assimilation, and excretion.

The appearance of the ninth volume of the fourth edition of
Brehm's Tierleben (18) completes the section devoted to birds,
which has been revised chiefly by Marshall. The new edition has
been modified considerably from the earlier ones. A complete
rearrangement of the material in correspondence with present ideas
of genetic relationships has led to the emphasizing of this phase of
the revision with the insertion of a considerable amount of syste-
matic material. An attempt has been made to bring the discussions
of behavior into accord with newer ideals in animal psychology but
the anecdotal method of Brehm has not lent itself well to such treat-
ment. This is particularly true of the volumes on birds, the earlier
editions of which contain a large amount of behavior material.
Something of the readableness of the books has been sacrificed in
the attempt to avoid anthromorphic terminology, without the
compensation of an increased insight into behavior mechanisms.
"Die Papageien sind befiederte Affen," says Brehm in the second
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edition. The omission of such picturesque expressions seems a
needless sacrifice in a book of this character.

One volume dealing with Mammals (Bd. X), revised by L.
Heck, has appeared. It is devoted chiefly to monotremes, mar-
supials, and insectivora and contains a large and valuable amount
of new material dealing with the habits of these mostly rare and
primitive forms. The volumes dealing with the amphibia and
reptilia (Bd. IV—V) have been greatly extended, from 673 to 1,170
pages, by the addition of new material which is very largely made
up of studies of behavior.

The extensive investigations of Pawlow and his students, most
of which have been reported in Russian, are not readily available
and the review of this work by Mme. Dontchef-Dezeuze (2) is
most welcome at this time. The first section of her book is devoted
to a description of the method of Pawlow, which has already been
made familiar to American readers by the review of Yeikes and
Morgulis.1 Pawlow's new laboratory near Nevka is described
biiefly. In it the arrangements are so made that the animals may
be kept in absolute isolation in sound-proof rooms under uniform
conditions of light and temperature. An improvement in the
method of collecting the saliva makes it possible for the experi-
menter to watch the reactions while in a room completely separated
from the animal. A somewhat uncritical review of the results
obtained by the salivary reflex method follows this description.
No adequate description of the technique of stimulation is given
and no consideration of the errors to which the method is subject.
The experiments of Bielakov showing a sensitivity to a difference
of I tone in the dog are reviewed in detail, as are the studies of
Orbeli on visual, and Kasherininova upon the tactile sense in the
dog. Some recent experiments by Bohn upon the "transformation
of stimuli" are recorded for the first time. Bohn subjected dogs
to an electric shock and obtained an association of this with food.
As soon as the conditioned reflex was established the electric
stimulus had no further effect than the production of a flow of
saliva, although it had at first been followed by violent avoiding
reactions. The extirpation experiments of Toropov are reviewed
at some length, the general conclusion being in support of localiza-
tion of sensory function, at least as concerns the perception of form.
A chapter is devoted to the experiments upon the extinction of the
conditioned reflex by repetition of the stimulus, to its inhibition by

1 This BULLETIN, 1909.
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other stimuli and to its reappearance after the dying out of the
effects of inhibition or after "inhibition of the inhibitors." In
view of the fact that experimenters employing other methods have
not been able to verify the results obtained from the study of the
salivary reflex either in the field of audition or in that of ceiebral
localization, and that the salivary reflex is, at best, somewhat
evanescent, it is unfortunate that Dontchef-Dezeuze has not given
more attention to the technique of the Russian school.; She seems
to imply that the ideal methods of Pawlow's new laboratory were
employed in the experiments reported, whereas in much of the
work the methods of stimulation were crude and the possibility of
the animal's reacting to "cues" other than the intended stimulus
was not rigidly eliminated. The second half of the book of Dont-
chef-Dezeuze is devoted to a correlation of the physiological results
of Pawlow with the phenomena of imagery in man.

The More Complex Behavior of Animals.—In the introduction
to the volume reviewed above, reprinted in a somewhat extended
form (8), Kafka discusses the interpretation of animal behavior.
He supports the argument from analogy for consciousness in animals
but points out the failure of the objective tests for consciousness
of Loeb and Bethe, the presence of "associative memory," and of
Driesch's argument for a non-material agent in behavior from the
"individuality of correspondence" between stimulus and response.

De Lanessau (10) gives a brief summary of the conception of
the intellectual and moral faculties of animals and man which was
advanced by Buffon. Buffon followed Descartes in denying a soul
to the animal and developed somewhat the latter's mechanical
explanation of animal behavior. He recognized many involuntary
movements in man (reflexes) and their dependence upon stimu-
lation. He held that volition is the result of similar stimulation
and described the balancing of motives as a purely mechanical
process. His system of ethics is a consequence of this attitude for,
while he ascribed a soul to man, "he appeared, even when he
affirmed his belief in a divinity and in the human soul, to wish to
inspire his hearers with the conviction that both are absolutely
useless."

Hachet-Souplet (3) attempts an extensive comparison of the
more complex activities of animals with those of the human infant.
The point of view of the author is primarily educational and much
space is given to the description of methods of training and the
similarity of methods of learning in animals and in the infant.
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The mental activities of the child have been chosen as a basis for
the comparison rather than the behavior of the animal and in
consequence there is an attempt to find in the animal analogies for
the higher intellectual processes for which there is as yet no experi-
mental or observational justification. The chapters dealing with
the animal's conception of causality and of his physical ego, with
his processes of abstraction and his assthetic tastes are charac-
terized by sweeping conclusions based upon wholly inadequate
experiments, thus: "A dog is seated upon a bench. I call, 'Here.'
He comes immediately. Six dogs are on the same bench, among
them the first. Again I call, 'Here,' in the same tone as before.
Not one of them moves. They wait until I call 'Dick,' 'Tom,' or
'Pompon.' They know that there are other dogs than themselves,
and this seems to prove that they have a clear idea of their physical
personality." Many experiments are described in which the most
elementary precautions were omitted and from the results of these a
high degree of intellectual development in animals is deduced.
The chapter upon the laws of association lays a much needed
emphasis upon the "law of recurrence," the progressive fixation of
sensory impressions in the inverse order from that in which they
are experienced. The section devoted to the infant is concerned
chiefly with a comparison of the methods of training and teaching,
and to tracing the development of the child's ideas, particularly in
matters of ethics, to the influence of environment.

In a brief communication Pfungst (11) outlines his work with a
variety of apes, carried out chiefly at the Berlin Zoological Garden.
He was able to observe the development of six individuals from
infancy and found no evidence that any of the young received
instruction from the mother or profited greatly by imitation. He
found that they did not imitate the trainer at all. There was no
prevailing use of either hand in some hundreds of animals which
he examined, except in a few cases which were found to be patho-
logical. Some observations were made upon the expression of the
emotions. A playful showing of the teeth, analogous to the human
smile, is a sign of friendliness as is the turning of the posterior part
of the body. In general Pfungst finds that the apes are capable
of more ready and complex habit formation than lower orders of
animals but finds no evidence that they are able to make generaliza-
tions.

As a book written by a lover of animals for animal lovers Unruh's
Leben mil Tieren (15) offers many interesting points. It consists
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almost exclusively of the author's reminiscences of his own horses
and dogs with casual observations upon other domestic animals.
The experimental method is criticized as unsympathetic and hence
lacking in understanding of the animal. The interest of such a
volume lies fully as much in the personality of its author as in the
thesis of the book itself and in his anecdotes Unruh provides enough
personal data to give some insight into the development of his
attitude toward his animal friends.

Under the somewhat comprehensive title of Beitrdge zur mod-
ernen Tier psychologic Dexler (i) gives a severe criticism of Krall's
Denkende Tiere. The greater part of the book is dismissed as
belonging to the region of the miraculous and the critic contents
himself with an examination of Krall's tests of his animal's sensory
equipment. He finds the experiments wholly inadequate for the
purpose for which they were devised, the exclusion of possible
"cues" which might influence the horses' replies to questions.

Haenel (4) points out many sins of omission and commission
in Dexler's review but scarcely answers the criticism of Krall's
sensory physiology.

The great mass of literature dealing with the horses of Elberfeld
has inspired the launching of a new journal under the editorship of
Karl Krall (9). The program of the journal includes the publi-
cation of articles upon anatomy and physiology, accredited obser-
vations upon the mental life of animals, reviews of behavior litera-
ture, and articles dealing with human conceptions of the animal
and with the part played by these in folklore and popular literature.
The first numbers are devoted largely to discussions of the horses
of Elberfeld and similar animals. Whatever may be the ultimate
fate of these animal prodigies the journal promises much of value
in the last article of its program and in its editor's policy of repiinting
old and rare discussions of animal intelligence.

Literature of General Biological Significance.—Yerkes (16)
reports the results of a preliminary study of the inheritance of
wildness, savageness, and timidity in rats. Wild rats and hooded
rats of two different strains were employed. The characters
proved to be definitely heritable entities and the degree to which
they were developed was found to be roughly proportional to the
amount of wild blood present in the different strains. This is
almost the first attempt by a trained psychologist to apply to
animal behavior the facts and theories so rapidly accumulating in
the field of genetics. Chauvin, Schroeder, Kammerer, and Haecker
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have accumulated a small amount of evidence upon the inheritance
of variations in instincts but the interests of these investigators
are primarily in the inheritance of/ acquired characters and their
studies of behavior are not always above criticism.

As yet the study of animal behavior has received far more than
it has given to other branches of biological science but it is rapidly
coming to a place where it can return all that it has borrowed.
The field in which it can, at present, contribute most to the general
theories of biology is probably that of organic selection, for the
solution of whose problems a knowledge of the sensory equipment
of animals is essential. Some of the most striking problems of
evolution are presented in the facts of sexual dimorphism. Pycroft
(12) has collected a large amount of material upon this subject
and his book is particularly rich in its descriptions of the behavior
differences between the sexes. In his explanation of these differ-
ences Pycroft follows Wallace, substituting the secretion of hor-
mones for Wallace's theory of the excessive energy of the male, and
emphasizing particularly the indifference of variations in the
characters with respect to preference on the part of the undiffer-
entiated mate. Only one experiment upon the problem of sexual
selection is given, that of Mayer upon the moth. Indeed, practi-
cally all the theories to account for sexual dimorphism have been
unsupported by experimental evidence for or against sexual selec-
tion and the experimental work is restricted entirely to arthropods.
There is great need for a study of the problem in vertebrates and
Pycroft's book will furnish an excellent starting point for such work.

Slonaker (14) studied the total amount of activity of the albino
rat from birth to death by means of specially devised apparatus.
This consisted of a cylindrical cage, revolving about a stationary
axle upon which were placed the food and nest boxes, and of appar-
atus which recorded the number and temporal position of the
revolutions of the cage. Records of all movements of the animals
outside the nest boxes were thus obtained. It was found that
during the first six months of life the activity of the albino rat is
distributed irregulaily throughout the day and night. From the
sixth to the twenty-fifth month the greater part of the activity is
confined to the hours between 3 p. m. and 3 a. m. With the begin-
ning of senility at twenty-one to twenty-five months the rat's
activity decreases greatly and nocturnal running, which during the
prime of life sometimes amounts to as much as 14 miles per day,
almost disappears. The greatest amount of activity occurs in
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males at the age of ten months and in females at the age of twelve
months and the total amount of activity of the females during their
lifetime is about three times as great as that of the males. Almost
three-fourths of the total amount of activity appears during the
first half of the rat's life. A group of unexercised rats was kept as
a control upon those in the revolving cages. They became heavier
and showed an average longer life than those which were able to
run freely.

Rothmann (13) removed the cerebrum of a dog, leaving the
optic tracts intact, together with a small amount of the basal
portion of the cerebrum which cculd not be removed without
destroying the optic chiasma. The dog was kept alive for three
years at the end of which time the report was made. Three days
after the operation the animal could walk a little and soon recovered
the ability to run and jump. He retained sensitivity to pain and
heavy pressure (these were not localized), to kinaesthesia, and to
taste. Many of the higher reflexes were retained or reestablished.
In food taking at first only the sucking reflex was retained but later
mastication was restoied and the dog ate if his nose were placed in
contact with food. He distinguished between food and moist
sand. Rothmann suggests that the regions of the oral sense of
Edinger may not have been destroyed. Periods of sleep and waking
were normal. The dog learned to inhibit movement when brought
against an obstruction, to leap a hurdle, elevating his hind legs to
a height equal to that determined by his fore legs, and to walk
upon his hind legs when his fore feet were placed upon a stool and
the latter was drawn across the floor.

Definitions.—Huxley (5) devotes a small volume to the dis-
cussion of the problem of individuality in animals. For him the
mark of individuality is the degree of independence of environ-
mental fluctuations attained. This is brought about first by the
specialization of parts, the organization of the living being. It is
made more perfect by increase in size, by further differentiation,
and by increase in adaptability. After the development of this
conception the author goes on to show the application of it to differ-
ent types of organisms, the method employed by various organisms
to attain a greater degree of individuality and the diverse ways in
which it is manifest.

Yerkes (17) suggests some changes in the terminology of animal
psychology, chiefly the divorcing of the expression "comparative
psychology" from its common usage as a substitute for "animal
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psychology" and its application in a logical sense to any psycho-
logical studies employing the comparative method. He also insists
that the student of behavior is quite unjustified in his application
of the term psychology to behavior material. If this lattei view
is accepted it surely means that a science of "animal psychology"
is impossible.
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